Partial hepatectomy (PH) triggers a rapid regenerative response in the remaining tissue to reinstate the organ function and the cell numbers. Among the molecules that change in the course of regeneration is an accumulation of prostaglandin E 2 in the sera of rats with PH. Analysis of the cyclooxygenase (COX) isoenzymes in the remnant liver showed the preferential expression of COX-2 in hepatocytes. Cultured regenerating hepatocytes expressed significant levels of COX-2, a process that was not observed in the sham counterparts. Maximal expression of COX-2 was detected 16 h after PH with increased levels present even at 96 h. Pharmacological inhibition of COX-2 activity with NS398 shunted the up-regulation of cell proliferation after PH, which suggests a positive interaction of prostaglandins with the progression of the cell cycle. Similar results were obtained after PH of mice lacking the COX-2 gene. The expression of COX-2 in regenerating liver was concomitant with a decrease in CCAAT-enhancer binding protein (C/EBP-α) level and an increase in the expression of C/EBP-β and C/EBP-δ. These results suggest a contribution of the enhanced synthesis of prostaglandins to liver regeneration observed after PH.
Hepatocytes respond both in vivo and in vitro to most of the stimuli that positively regulate COX-2 expression in other cell types, including lipopolysaccharide /36 LQWHUOXHNLQ ,/-WXPRUQHFURVLVIDFWRU.71)-.DQGUHDFWLYHR[\JHQLQWHUPHGLDWHV (8, 9) . However, adult hepatocytes failed to induce COX-2 expression regardless of the proinflammatory factors used; only Kupffer cells and immortalized mouse liver cells retain the ability to express COX-2 (9) (10) (11) . In this regard, previous results demonstrated that fetal hepatocytes, which exhibit a liver phenotype distinct from the adult counterpart, were able to express COX-2 on challenge with LPS and proinflammatory cytokines (12) . These data suggest that differentiation of hepatocytes in the adult animal contributes to the cessation of COX-2 expression. Regarding the mechanism responsible for the suppression of COX-2 inducibility in adult hepatocytes, our previous results suggested the existence of a close relationship between COX-2 induction and the decreased levels of CCAAT-enhancer binding protein (C/EBP-α), which binds to the NF-IL6 site of the COX-2 promoter (13) . In agreement with these data, cotransfection experiments in hepatoma cell lines showed that overexpression of C/EBP-α abolished the activity of the COX-2 promoter (13).
C/EBPs are known to play important roles in regulating the expression of multiple hepatocytespecific genes (14) (15) (16) and to control hepatocyte progression through the cell cycle (16) . C/EBP-α is expressed predominantly in differentiated tissues and can induce growth arrest and differentiation in various cell types (17, 18) . C/EBP-β and -δ are implicated primarily in the regulation of genes involved in inflammation and cell proliferation and are up-regulated during the acute phase response (19) . Consistent with this view, variations in the expression of C/EBP mRNAs, proteins and DNA binding activities have been documented during liver development, acute phase response, and regeneration (15, 20, 21) .
Liver regeneration is a complex physiological response to hepatic injury during which the remnant organ initiates a series of reactions to reestablish the hepatic-dependent homeostasis and to promote cell growth (22) (23) (24) . The expression and activities of C/EBP isoforms fluctuate in regenerating liver, and C/EBPs are likely to be important targets of regulation during liver regeneration. C/EBP-α is the predominant isoform that is expressed by adult hepatocytes in healthy livers. During the initial 24 h after 70% partial hepatectomy (PH), the levels of C/EBP-α mRNA and protein decline, whereas the levels of C/EBP-β and -δ increase in the early prereplicative period following PH and return to basal levels in the S phase (25) (26) (27) (28) . Taking into account the preceding data, we investigated the inducibility and potential role of COX-2 after PH. Our results show that hepatocytes from regenerating liver express COX-2, a process that is reinforced after treatment of these cells in culture with proinflammatory stimuli. Using pharmacological inhibitors of COX-2 and mice with a disrupted COX-2 gene, we observed that PGs produced by COX-2 are important for the early steps of liver regeneration, with respect to DNA synthesis and cell cycle molecules after PH.
MATERIAL AND METHODS

Chemicals
LPS from Salmonella typhimurium was obtained from Sigma (St. Louis, MO). Antibodies were from Santa Cruz Laboratories (Santa Cruz, CA). Tissue culture dishes were from Falcon (Lincoln Park, NJ), and tissue culture media were purchased from Biowhittaker (Walkersville, MD). NS398 was from Cayman (Ann Arbor, MI).
Animals
For PH, male Wistar rats (160-180 g) were ether anesthetized and subjected to midventral laparotomy with 70% liver resection (left lateral and median lobes). We performed sham surgeries after ether anesthesia and entailed midventral laparotomy. Animals were cared for according to the Institutional Animal Care Instructions. Sera from rats were obtained by cardiac puncture. In some experiments, animals were injected intraperitoneally with 10 mg/kg NS398 2 h before PH. Mice with a disrupted COX-2 gene generated by introducing a PGK-neo cassette in place of the exon 1 and surrounding sequences were used as described previously (29) .
Isolation and incubation of hepatocytes
Hepatocytes from control, sham operated and 16 h after PH rats were prepared by perfusion with collagenase in Krebs-bicarbonate buffer and following the classic perfusion/recirculation protocol (30, 31) . Cell viability was assessed by trypan blue exclusion test and was always higher than 90% for control and sham rats and about 60%-70% for PH rats. Hepatocytes were plated at 3 × 10 6 cells in 6 cm tissue culture dishes in a medium containing 2.5 ml of Dulbecco's modified Eagle's medium (DMEM) supplemented with 10% heat-inactivated fetal calf serum (FCS). Four hours after seeding the cells, the medium was aspirated and the plates were washed with PBS to remove the nonadherent cells. The hepatocytes were maintained in 2 ml of phenol red-free DMEM supplemented with 2% FCS.
Preparation of microsomal fractions
Cultured cells or the remnant liver were homogenized with at least three volumes of extraction buffer (100 mM Tris-HCl, pH 7.4; 2 mM EDTA; 10 µg/ml leupeptin; 20 µg/ml aprotinin; 0.5 mM phenylmethylsulfonylfluoride) followed by three cycles of 15 s of sonication at 4Û& 7KH homogenates were centrifuged at 10,000 g for 15 min at 4Û& 7KH UHVXOWLQJ VXSHUQDWDQWV ZHUH centrifuged at 105,000 g for 1 h at 4Û&DQGWKHPLFURVRPDOSHOOHWVZHUHVKDUHGLQEXIIHUP0 Tris-HCl, pH 7.4; 0.2 mM DTT; 0.5% Nonidet P-40).
Preparation of cytosolic and nuclear extracts
Cells were washed with PBS and collected by centrifugation. Cell pellets were homogenized in 200 µl of buffer A (10 mM Hepes, pH 7.9; 1 mM EDTA; 1 mM EGTA; 10 mM KCl; 1 mM dithiothreitol; 0.5 mM PMSF; 2 µl/ml tosyl-lysyl-chloromethane; 40 g/ml aprotinin; 4 µg/ml leupeptin; 5 mM NaF; 1 mM NaVO 4 ; 10 mM Na2MoO 4 ). After 15 min at 4Û&1RQLGHW3-40 was added to the cells to reach 0.5% (v/v) concentration. The tubes were vortexed gently for 15 s, and nuclei were collected by centrifugation at 8,000 g for 15 min. The supernatants were stored at -80Û& &\WRVROLF H[WUDFWV DQG WKH SHOOHWV were resuspended in 50 µl of buffer A supplemented with 20% (v/v) glycerol and 0.4 M KCl and were mixed gently for 30 min at 4Û& Tissue samples (the remnant liver) were homogenized in three volumes of buffer A with 0.2% NP-40, and aliquots of 1 ml of homogenate were processed as described for the cell extracts.
Western blot analysis
We determined the amount of COX-2 in enriched microsomal preparations and in nuclear extracts. Nitric oxide synthase (NOS-2) levels were determined in cytosolic extracts (12) . The amount of C/EBPs, proliferating cell nuclear antigen, p27 kip1 and cyclin D1 and E were determined in nuclear extracts. Equal amounts of protein were size-fractionated in 10% SDS-PAGE and were transferred to a PVDF membrane (Amersham Pharmacia Biotech, Uppsala, Sweden). After blocking with 5% nonfat dry milk, the membranes were incubated with the corresponding antibodies (1:1000) from Santa Cruz Laboratories. The blot was revealed after incubation with the horseradish peroxidase conjugated IgG (1:2000) following the ECL protocol as recommended (Amersham). Different exposition times were performed for each blot to ensure the linearity of the band intensities. Densitometric analysis of the bands was carried out by using a laser densitometer (Molecular Dynamics, Sunnyvale CA).
Electrophoretic mobility shift assay (EMSAS)
The oligonucleotide sequence corresponding to the NF-IL6 site of the rat COX-2 promoter (5'-GGGTATTATGCAATTGGAAG-3') (32) was annealed with the complementary sequence by incubation for 5 min at 85Û&LQP07ULV-HCl, pH 8.0; 50 mM NaCl; 10 mM MgCl 2 ; and 1 mM DTT. An aliquot of 100 ng was labeled with Klenow enzyme fragment in the presence of 50 µ&L RI >.- 32 P]dCTP and the other unlabeled dNTPs in a final volume of 50 µl. DNA probes (5×10 4 dpm was) used for each binding assay of nuclear extracts as follows: 3 µg of protein were incubated for 15 min at 4Û&ZLWKWKH'1$DQGµg of poly (dI-dC), 5% glycerol, 1 mM EDTA, 100 mM KCl, 5 mM MgCl 2 , 1 mM DTT, 10 mM Tris-HCl, pH 7.8, in a final volume of 20 µl. For supershift experiments, antibodies (2 µg) were incubated with nuclear extracts on ice for 30 min before the addition to the binding reactions. The DNA-protein complexes were separated on native 5% PAGE in 0.5% Tris-borate-EDTA buffer (12) . Specificity of the protein-DNA interaction was ensured by serial dilutions of the binding assay with an excess of unlabeled probe.
Determination of metabolites
PGE 2 levels were determined in serum and in the culture medium by using a specific enzymeimmunoassay (EIA) with the manufacturer's protocol (Amersham). To determine the amount of NO release, nitrate was reduced to nitrite, which was measured spectrophotometrically with Griess reagent as described (12) .
Tissue preparation, light microscopy, and immunohistochemistry
Tissue was collected from control, sham, and PH rats (n=3). Deeply anaesthetized animals (Equitesi, Janssen Laboratories Salsberg, UK; 2.5 ml/Kg i.p.) were ventilated through a tracheal cannula and perfused through the left ventricle with 50 ml of 0.9% saline as a vascular rinse, followed by 500 ml of fixative solution containing 4% paraformaldehyde in 0.1 M PBS. The livers were removed, cut into small blocks, and postfixed for a 4 h in 4% buffered paraformaldehyde at room temperature. The blocks were then rinsed and cryoprotected by immersion overnight at 4Û&LQ3%6FRQWDLQLQJVXFURVHZLWKFRQWLQXRXVVWLUULQJ Free-floating sections (40-P WKLFN ZHUH LQFXEDWHG IRU -10 min in 0.1%-1.0% hydrogen peroxide diluted in PBS. After being washed with PBS the sections were incubated overnight with COX-2 antiserum (diluted 1:1000; Santa Cruz Biotechnology) in PBS/Triton X-100 at 4Û& The sections were processed by the avidin-biotin peroxidase complex (ABC) procedure (33) to visualize immunoreactive sites. The peroxidase activity was demonstrated by nickel-enhanced diaminobenzidine procedure (33) . We poststained sections with toluidine.
Incorporation of [ 3 H]thymidine into DNA
We determined DNA synthesis by incorporating [ 3 H]thymidine as previously described (34) . Briefly, hepatectomized and sham animals were injected intraperitoneally with the tracer (250 µCi/ml of [ 3 H]thymidine). The remnant liver was flash-frozen in liquid Histo-Freeze (Fisher 6FLHQWLILF 3LWWVEXUJK 3$ )UR]HQ VHFWLRQV P ZHUH PRXQWHG RQWR SRO\-L-lysine-coated slides, fixed in cold 4% paraformaldehyde solution in PBS for 15 min, and detected by using NTB-2 liquid emulsion (Eastman Kodak Co., Rochester, NY). The sections were visualized in a Nikon Eclipse E800 microscope under dark-field. Nuclear accumulation of [ 3 H]thymidine was confirmed by examining the sections under bright-field (40-fold magnification). Radioactive nuclei correspond to yellow spots, whereas unlabelled nuclei appeared as dark points. Slides were stained with eosin and hematoxylin to visualize the structure of the section.
Statistical analysis
The data shown are the means ± SE of three or four experiments. Statistical significance was estimated with Student's t-test for unpaired observations. A P value of less than 0.05 was considered significant. In studies of Western blot analysis, linear correlations between increasing amounts of protein and signal intensity were observed.
RESULTS
Serum levels of PGE 2 increase after PH
The levels of PGE 2 were measured in the serum of control, sham, and PH animals. As shown in Figure 1 , a 12-fold increase in PGE 2 level was observed at 16 h. At the same time, the concentration of nitrate in the serum was also measured exhibiting a 1.8-fold increase at 16 h, in agreement with data previously published (31) . To determine the nature of the enzyme responsible of the synthesis of PGE 2, we investigated the presence of COX-2. As shown in Figure 1 , COX-2 was expressed clearly 5 h after PH and persisted for at least 96 h. However, NOS-2 levels were enhanced transiently after PH, with peak levels at 16 h. The implication of COX-2 as the enzyme responsible for the enhanced PGE 2 synthesis in regenerating liver was corroborated by pharmacological data by using the COX-2-selective inhibitor NS398 (see below).
Hepatocytes from the remnant liver express COX-2
Although the presence of COX-2 after PH was established clearly by Western blot of liver extracts, the enzyme might be expressed in cells distinct from the regenerating hepatocyte. To address this issue, we performed immunolocalization of COX-2 in the remnant liver. As Figure 2 shows, COX-2 was absent in hepatocytes from sham-operated rats. However, at 16 h after PH COX-2 immunoreactivity was observed in numerous cells. The staining involved particulate structures in the cytosol, presumably the endoplasmic reticulum, as well as in the peri-nuclear membrane. At 96 h after PH, most of the COX-2-positive cells were mononuclear hepatocytes.
Changes of C/EBP-.FRUUHODWHZLWKWKHH[SUHVVLRQRI&2;-2 in the liver after PH
Our previous observation showed that high levels of C/EBP-α in the hepatocyte inhibited the expression of COX-2 in response to various stimuli (13) , and the levels of this transcription factor decreased rapidly after 70% PH (20) . To establish the temporal pattern of the changes in the levels of C/EBP-α, -β, and -δ isoforms together with the inducibility of COX-2, the levels of these proteins were determined in nuclear extracts from the remnant liver after PH. As shown in Figure 3A and B, C/EBP-α levels dropped immediately after PH and were followed by a parallel rise in the levels of C/EBP-β and -δ. COX-2 levels were elevated in nuclear extracts at 5 h and reached a peak level at 16 h. Supershift assays of nuclear proteins using anti-C/EBP antibodies and the NF-IL6 binding sequence corresponding to the rat COX-2 promoter revealed the presence of C/EBP-α at zero time point, whereas at 5-16 h an increased amount of C/EBP-β was bound to the sequence. The anti-C/EBP-δ antibody used was unable to produce supershift in these assays. At 96 h, the initial levels of C/EBP-α were restored, which confirmed the data of protein detected by Western blot (Fig. 3C ).
To determine whether PH confers to regenerating hepatocytes responsiveness to express COX-2, cells were prepared at different times from sham and PH animals and the basal and LPS-induced expression of this enzyme were analyzed. As Figure 4A shows, hepatocytes obtained immediately after PH failed to express COX-2, whereas those obtained at 16 h post-PH expressed the enzyme, a response that was enhanced further after challenge with LPS. Hepatocytes obtained from sham-operated rats failed to express COX-2 (not shown). These data were corroborated by the determination of the levels of PGE2 in the culture medium (Fig. 4B ).
COX-2 activity influences the pattern of cell cycle molecules
To evaluate the potential role of PGs synthesized by COX-2 in the course of regeneration, we treated animals with NS398, a COX-2-selective inhibitor, and measured the levels of proteins involved in the early regulation of the cell cycle, proliferating cell nuclear antigen (PCNA), cyclins D1 and E, and p27 kip1 . As shown in Figure 5A , administration of NS398 to animals inhibited 70% the PGE 2 synthesis. Under these conditions, the rise of PCNA after PH was inhibited significantly (76% at 48 h) and the same occurred with cyclins D1 and E, which showed 80% and 75% inhibition, respectively, at 24 h ( Figure 5B-E) . However, it is to be noted that both cyclin D1 and E recovered partially at 48 h after PH. An accumulation of p27 kip1 level was observed at all times of sampling in animals treated with NS398 (Fig. 5F ). Because the effect of the COX-2 inhibitor NS398 is reversible and might act on other cell targets, we envisaged the use of mice with a disrupted COX-2 gene. As shown in Figure 6 , COX-2 KO mice exhibited an impaired incorporation of [ 3 H]thymidine into hepatocyte nuclei at 48 h after PH, and similar results were obtained in animals treated with NS398 (not shown). In agreement with these results, the levels of PCNA measured by Western blotting were 65% lower in the COX-2 (-/-) mice compared with the wild-type littermates. However, analysis of liver mass recovery one week after PH in animals treated with NS398, or in COX-2 KO mice, did not show a significant blockage of the regenerative process, as evaluated through the recovery of the liver mass (data not shown).
DISCUSSION
Liver regeneration after the loss of hepatic tissue is defined as a coordinate response to specific stimuli involving sequential changes in gene expression, growth factor production, and extracellular matrix remodeling (23) . Many growth factors cytokines (HGF, EGF, TGF-α, TNF-α, and IL-6 among other) and transcription factors (c-Myc, c-Fos, c-Jun, p53, NF-κB) have been identified as important regulators of this process (22, 35) . Liver regeneration after PH is accomplished by proliferation of all existing mature cell populations resident in the remaining organ. These populations include hepatocytes, biliary epithelial cells, fenestrated endothelial cells and Kupffer and Ito cells. Hepatocytes are the first to proliferate with an interval of 10 to 12 h between PH and the initiation of DNA synthesis in the rat, a process that shows delayed response in mice (24) . The other cells of the liver enter into DNA synthesis about 24 h after the PH, which suggests that hepatocytes provide the mitogenic stimuli leading to proliferation of other cells (23) .
One of the genes expressed in the remnant liver after PH and required for regeneration is NOS-2 (36), an enzyme implicated in inflammation and whose regulation is similar to COX-2. COX-2 is the main contributor of prostanoid synthesis under pathological circumstances ranging from inflammation to cancer (2, 4, 6) . Our previous data showed that neonatal and adult hepatocytes failed to express COX-2 in response to several stimuli, including LPS and proinflammatory cytokines. However, primary cultures of fetal hepatocytes express COX-2 on challenge with LPS and inflammatory stimuli (12) . In this study, we investigated the expression of COX-2 and possible functions of COX-2 derived PGs in liver regeneration after PH. Our results show that the rise of PGs after PH is due to COX-2 expression, not only in Kupffer cells, but also in the hepatocyte. COX-2 levels were maximal at 16 h after PH and were maintained up to 96 h.
Regarding the mechanism of action of PGs, the view that these molecules act solely as extracellular messengers via cell membrane receptors is no longer tenable. It has recently been demonstrated that COX-2 activity is located on both the endoplasmic reticulum and the perinuclear envelope (37) . Thus, two classes of PG receptors exist to transduce signals on ligand binding, the G-coupled cytoplasmic receptors and the nuclear peroxisome proliferator-activated receptors (α, γ, and δ), which acts directly as a transcription factor (38) . In this regard, PGI 2 can function as a ligand for peroxisome proliferator-activated receptors (PPARα and PPARδ), whereas 15dPGJ 2 is a potent ligand for PPARγ. In addition to this, cyclopentenone PGs have profound effects on intracellular signaling by covalently inhibiting IKK activity (39) . Therefore, COX-2 can be considered as an immediate early gene producing PGs within the cell nuclei and influence nuclear functions, such as replication and differentiation. As an example, the multiplicity of actions of PGs can explain the cytostatic effects of PGJ 2 in transformed cell lines (40) and provide a link between PGs synthesis and the progression of precancerous epithelial cells to fully malignant phenotypes (41, 42) .
Immunohistochemical analysis of regenerating liver demonstrated that COX-2 is expressed in hepatocytes where it is localized in the nuclear and microsomal membranes, although other liver cell types (Kupffer) also express COX-2. These results were confirmed when microsomal membranes and nuclear extracts were analyzed by Western blot. This expression of COX-2 in the remnant liver was characterized further by using isolated hepatocytes from control and PH animals at 16 h. COX-2 expression was evident only in hepatocytes from PH animals at 16 h. Moreover, when isolated hepatocytes from PH rats were stimulated with LPS an over-expression of COX-2 protein and PG synthesis was observed, which suggested that after PH hepatocytes enter a state of replication competence simulating a response similar to inflammatory stimuli.
Previous results demonstrated that the presence of high levels of C/EBP-. LPSDLUV &2;-2 expression in adult hepatocytes challenged with proinflammatory stimuli (13) . Indeed, the expression and activities of C/EBP isoforms fluctuate in regenerating liver (16) . Our data confirm these changes showing a decrease of C/EBP-.GXULQJWKHLQLWLDOKDIWHU3+DSHULRG coincident with the induction of COX-DV ZHOO DV DQ LQFUHDVH LQ WKH RWKHU LVRIRUPV DQG / These results suggest that COX-2 expression occurs after a loss of differentiation in the liver, and that down-regulation of C/EBP-. OHYHOVDIWHU3+SOD\VDQLPSRUWDQWUROHIRUWKHH[SUHVVLRQRI this enzyme. Indeed, C/EBP-NQRFNRXW PLFH H[KLELW LPSDLUHG KHSDWRF\WH SUROLIHUDWLRQ DQG decreased liver regeneration after partial PH (20) . In addition to this finding, overexpression of C/EBP-. KDV EHHQ VKRZQ WR LQKLELW SUROiferation in various hepatocyte cell lines (18, 43, 44) . There are several mechanisms by which C/EBPs regulate hepatocyte proliferation. C/EBP-.LV known to stabilize p21/WAF, a protein that inhibits transition from the prereplicative (G 1 ) period into S phase (18) . There is also some evidence that C/EBP-β may regulate positively the expression of genes that promote cell cycle progression such as cyclin D 2 (45) , cyclin A (46), and retinoblastoma protein (47) . C/EBP-DQG-/DUHLPSRUWDQWLQPRGXODWLQJWKHH[SUHVVLRQRI various acute phase response genes, such as NOS-2 (48, 49) , which are thought to protect hepatocytes from cytokine-mediated toxicity.
Studies on the physiological significance of COX-2 expression after PH showed alterations in various parameters of cell cycle progression in animals pretreated with NS398, a selective COX-2 inhibitor. PCNA levels, a marker of S phase, increased at 24 h after PH but remained low in animals treated with NS398, which suggests that PGs produced by COX-2 were required for hepatocytes to enter into the S phase of the cell cycle. The expression of cyclin D1 and E showed a reduced response when animals were treated with NS398. Similar results were obtained in mice lacking COX-2, considering the interspecies differences. In the pharmacological model of COX-2 inhibition in rats, and in the genetic model of COX-2 targeting in mice, the lack of PG synthesis results in a delay in the first cycle of hepatocyte proliferation. However, measurement of overall liver mass recovery one week after PH failed to show significant differences between control and COX-2 deficient animals, which suggests that other growth-promoting mechanisms play a more significant role in the latter phase of the regeneration process. In conclusion, this study suggests that COX-2 is expressed in regenerating liver after PH, in agreement with the observation that COX-2 is a growth-associated early gene. Analysis of cell cycle-associated proteins revealed that PGs produced by COX-2 are important for the early steps of liver regeneration after PH (24-48 h, depending on the species). These results agree with previous data showing an overexpression of COX-2 in several liver diseases, including hepatocellular carcinoma (10, 50) and with the potential usefulness of COX inhibitors in cancer prevention. -(nitrate plus nitrite) were determined. The presence of COX-2 and NOS-2 in the remnant liver was determined by Western blotting by using microsomal and cytosolic extracts, respectively. Results are mean ± SE of four experiments. *P < 0.05 vs. the corresponding value at 0 h. were prepared from the remnant liver and the levels of C/EBP-α, β, and δ were determined by Western blotting. The amount of COX-2 present in the same nuclear extracts was analyzed (A), and time course of the changes was plotted (B). The composition of the C/EBP complexes that bind to the NF-IL6 motif of the rat COX-2 promoter was evaluated by EMSAs combined with supershift analysis with anti-C/EBP-α and -β antibodies (C). Results are mean ± SE of three animals, except for nuclear COX-2 (n=2) (B). A pool of nuclear extracts at the corresponding time of sampling was used in the EMSAs. were injected (i.p.) NS398 with 2 h before PH. The serum levels of PGE 2 were determined by EIA (A). The amount of PCNA, cyclin D1, cyclin E, and p27 kip1 in liver nuclear extracts was measured by Western blotting (B). The densitometric analysis of the bands from three experiments (2-3 animals per point) is presented (C-F). Results are mean ± SE of three experiments.
a P < 0.001 with respect to the corresponding value at 0 h. *P < 0.05 vs. the corresponding condition in the absence of NS398. 3 H]thymidine into the nuclei was determined by autoradiofluorescence microscopy and quantified by counting the number of radioactive nuclei per field (n=100). Unlabelled nuclei appear as dark spots, whereas radioactive nuclei appear yellow. The photographs show a 40-fold magnification, and a detail (×300) is shown in the inset. The corresponding eosin and hematoxylin staining of the sections is shown on the left panel. The levels of PCNA were determined by Western blotting. Results are mean ± SE of four experiments. *P < 0.01 with respect to the corresponding WT animals.
